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3 TO 6 FURNACES CONTROLLED 
BY ONE CELECTRAY 


with photoelectric detection employing - - 


A PHOTOELECTRIC TUBE 


A MIRROR GALVANOMETER 
A BEAM OF LIGHT 


Now it is possible to control 3 to 6 furnaces, or a 3- to 6-zone furnace, 
ith a single, comparatively inexpensive instrument . . . Only TAG 
h& provided this needed, economical means of multiple point control 


with\a new development—CELECTRAY Multiple Point Indicating 


KontroWer. 


The ‘elosendgs of control expected of some single point instruments 
freqhently Yyrpassed by this New CELECTRAY, due to its extra- 
ordinarily igh s@wgitivity and quick action. 


There Se manotheMgotable CELECTRAY Features, including inde- 
pendent Sentrol Paint sePNgg and terminals for connecting to motor- 
Sperated valwes or Pragnetiticontactors without using intermediate 


and Maintaining product uniformity, 

capabthdjes of Mig simple pyrometer that 

& multiple pom control, “aqd suchNag economical means 
ask for BulleNa 1191-1. 






































C. J. TAGLIABUE MFG. CO. 


Park & Nostrand Ave’s., Brooklyn, N. Y. 

















HEY! THIS VAT’S MY 
JOB, SLIM. WHAT ARE 
YOU DOING HERE? 








I’M NOT AFTER YOUR 
JOB, ROUND FACE. 
I’M WHAT THEY CALL 
A STANDARD FOR 
COMPARISON. 





Let em argue... they’re 


both friends of yours! 


> Let the boys 


have a little heated discussion. 


They're both eager to check 


the vital temperatures in your plant. And there’s one thing about measuring 


heat that’s 
you may need, 
}* MR FORTY YEARS or more the basic 
instrument for temperature indication 

in industrial plants has been the mercury- 
in-glass thermometer. And today, this 
type of thermometer is still a basic instru- 
ment in industry —especially where a 


check-up with otherinstrumentsis wanted. 


For more than forty years Taylor has 
made the finest industrial thermometers 
available—and today, Taylor leads the 
field by a wider margin than ever, with 
the new BINOC Thermometer, which adds 
easier reading to the 
long-acknowledged 
Taylor accuracy. 

BINOC Tubing makes 
the Taylor Industriai 


as true today as ever: no matter how many dial thermometers 
the mercury-in-glass thermometer 


is your basic standard. 


It elimin 
which often causes errors in the 


ing magnification. ates bore re- 
flection, 
reading of temperatures. 
more light on and back of the mercury 
column, which 

These are a few 
Taylor BINOC 
without strain or squint, 
rately, and from greater distances. Why 
not let the Taylor Representative give 


10n 1n 


It concentrates 


also increases 
of the 


Thermometers can be read 


visibility. 
reasons why 


2 1-1 
quickly, accu- 


you an actual demonstrat 
plant? Get in touch with him 


1 
the w: 


your 


today on 
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Chermometer 2 to 5 Indicating 


Recording Controlling 





times easier to read. It 
doubles the 
vision, without sacrific- 


angle of 


TEMPERATURE, PRESSURE, FLOW 
and LEVEL INSTRUMENTS 











FOR GREATER PROFITS 
Control Your Liquid Assets 


provide continuous de- 
<tr> pendable and accu- 

rate knowledge of 
liquid levels in such in- 
dustries as: 


AIRCRAFT LAUNDRIES 
AUTOMOTIVE MARINE 
BAKING PAINT 
BEVERAGES PAPER 
BREWING PETROLEUM 
BUSSES AND TRUCKS PLASTICS 
CHEMICALS POWER 
LEANING AND DYEING PROCESS 
COMMUNICATIONS RAILROAD 
DIESEL RUBBER 
ELECTRICAL SOAP 
FOOD TANK TRUCK 
INSTITUTIONS TEXTILE 


RON AND STEE TRANSPORTATI 


Gauging such liquids as 


Acetone, Acids, Alcohols, Asphalts, Beer, Benzene, Benzol, Butane 
Cast ) Caustic Liquids, Carbon Bisulphide, Condensate, Corn 
Syrup, Diese! Oils, Film Dopes, Formaldehyde, Fue! Oils, Gasolines 
Gins, Glycerine, Inks, Ice Cream Mix, Kerosene, Lacquers, Linseed 

Lubricants, Milk, Naphtha, Paper Stock, Pentane, Phenol, Pyro 
fax, Salad Oils, Soap Liquids, Sulphur Dioxide, Tar Compounds 
T ers T 9 Turpentine, Water, Whiskies, Xylo 


Liquidometer Remote Reading Gages 


automatically indicate or record 
liquid levels. No pumps, valves or 
auxiliary units required to read 
them Balanced hydraulic trans 
Mission system ingeniously com 
pensates for temperature variations 
on communicating tubing. Accu 
racy unaffected by variations in 
specific gravity. Approved by Un 
derwriters Laboratories and similar 
bodies for gauging hazardous liquids. Models are avail 





able for remote signals, automatic control of pumps, etc 
DIRECT READING models available where remote read 
ing is not required 


Levelometers (Dial Type Hydrostatic Gauges) 


Operate on hydrostatic principle 
of establishing balance between 
head of liquid and an indicator 
Dial indication featured. No liquid 
to expand or contract and create 
errors. One dial can be arranged 
to gauge a group of tanks 





Liquidometer Thermometer 


Completely free from inaccuracies 
due to temperature variations at 
indicator or along transmission tub- 
ing 


a iquids worth storing 


are worth measuring” 


THE LIQu IDOMETER corp. 


36-27 SKILLMAN AVE. 
LONG ISLAND CITY, NEW YORK 
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NEW INSTRUMENTS 
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Instrumentation 
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I the 1 A process 


SALT INDUSTRY INSTRUMENTATION 
Details of four processes 


By H. W. Diamond and N. E. Berry 


CRACKING-EQUIPMENT CONTRO! 


ot yield-per-pass and in situ density 
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A Milestone—and a Moral 


ey outstandingly useful papers were presented The words “processing industries” suggest a sort 
at the conference on Instrumentation in the of fenced-in corral, but this conference covered a 
ocessing Industries held March 2 and 3 under the larger field, for Monrad wisely jumped over the 
spices of Carnegie Tech’s department of Chemical fence whenever the common good required an un 
ngineering. Three of these papers are published limited scope. As a matter of fact, of the 134 who 
this issue. Others will appear in future issues... registered, about fifty came from companies manu 
t not all others. Among those which will never see facturing non-chemical products. Geographically, 
nt is one which brought out so many moot points nearly all States East of the Mississippi, and Can 
hat many earnest debat- ada, were represented 


} 


rs decided to meet in ex- Nearly all instrument 
ra sessions. Groups sat users present were Jn 


ip late discussing mat- Temperature Symposium struments readers 





rs affecting all instru- If vou—a “typical” Jn 

ent users matters Plans are being made by the American Institute ot etry oF ‘eader lin 

5] { ae Physics to hold «a symposium on ‘Temperature, Its MLETEES readel ive 

rought out not only in Measurement and Control in Science and Industry” in within 500 miles of Pitts 

9 . rareial’’ ns ee the Fall of this year. Last April an informal conter- 1 ' mS 

nt roversial pape rs ence of men interested in temperature, held at) the durgn and staved away 
it In all papers. Never National Bureau of Standards in Washington, brought of vour own free w 1] 

there | Nn « , out so much interest and so many suggestions that a 4 aos wbedek a 
as there een any meet- decision to hold the symposium was quickly made. An vou l] regre e te ou?) 
no » subiec ae advisory committee was formed to consider the time : , 9 

8 on the su ject of in and place, and coéperation by industries and allied chief kept vou, he'll re 

strumentation where en- sciences: principally concerned, It consists of: gret it. Not onl lid 
- é : 4 ae | ( Liy CU 
yang ran So high, T “ee Mit * a sania Mod miss two davs of self-in 
nere tie attendance t Kuss Sage Instit te of th rte i provement but vour con 
epresented so many iIn- LE ARe ACh ne Th i 7 panv mav lose mone 
dustries, where the au- aye oa ge tg pag hg ge vp competing firms that sent 
thors knew their subjects partie Chet i ‘ing, M tt alert engineers to gathe 
hs tgs where the aged Sot achish ya priceless ideas. Te 
iudlience included SO Che symposium will be organized by a committee of sure vou will read most 
} an\ authorities on i1n- nuthorities in the various aspects of temperature, This of t} ‘ yapnere bit » +] 
lineata . Wht committee will shortly be appointed and its member ts : pape : pul, 1 

istrial instruments and ship announced. first place. vou can't “a 

nt rollers. Among the purposes now contemplated for the the bi deas hare k of eae] 

N) symposium are: (1) ¢ obrdination of the treatment ot intl : oF = ‘ ‘ 

ever has there been the subject of temperature in the seversl branches of tne wa\ ou do Tro! ! 
eh a * ee — , science and engineering, (2) review of principles and authors frequent] 
na me aty Mme et Ing recording of recent work, (3) accumulation, if possible, au deal AT qu saul 
the subject oft instru- of contributions for a comprehensive tert to be pub iIncenso} dd] words and it 
) ) , : Se t s lished after the symposium, (4) emphasis on the im- 41 ° ' 
lentation: where so portance of temperature as a branch of physics, (5) ne second plac the dis 
. uch permane nt good improvement ot technical curricula through making CUSSIONS W not he pril ¢ 
| | "Oe =e available up-to-date intormatton, i ii I] 
yaS cone, enefiting In- Advisory Committee Chairman Fairchild) has pre ed ind mal Sa Nat 
trument users directly, pared the following list of topie groupings: these rapid fire repartees 
ind also indirectly by ad- NG Meche pede i Elementary Theo were the richest part of 
ancing the state of the eculiar to \ 28 the formal sessions. Even 
. ‘ 7 1 t \ is nd trie ] 1} " 
through carefully-as- spare neous Thermomet M more valuable than the 
signed technical papers Phenomena: (7) Speela r pe ; formal discussions, d 
carefully-chosen sub- Moder! ‘ent Stand ral clared some instrument 
ects, to be published Tals a engineers, were tl 
nere they reach 900 of \ ‘Ba tan Director, American Institut “round-table” meals 
nose whom it is desired F \ve Né Y ~S< and the “bull sessions” 
benefit. both evenings. 

In fine, Instruments Vora The moment y 
ands a bouquet to Professor McCabe, head of Car- see Me al nouncement of the next Instrumentation Confe 
egie Tech’s Chemical Engineering Department, “as vitic. plan to attend it. If MGUSETY 18 CSCUreG im tm 
nd to Professor Monrad who actually ran the Con- — \here it is to be held, make it a “must.” 
rence. Part of this bouquet should go to Carnegie We mean, of course, the next conference to be planned 
ech’s Metallurgical Department which blazed the — and conduct th the aid of consultants representing you 

} Oo t} + ¥ f ‘ 
ug tne s vour maga € (tne ipers t ‘ it 


rail last October by holding the Conference on In-  )2)°U aff of your magazir me paper be pub 
z ished in Jnstruments). We have extended lr ald, as you) 


rumentation in the Steel Industry—probably th: served: 46 aveune. commsittons.and other bodics oul 


rld’s first industrial instrumentation symposium Pittsburgh. Watch for announcements 








THE MONTH'S NEW INSTRUMENTS 








Portable Process Timer 





Falling-ball Viscosimeter 
with Electrical Timer 


nt 





In this department we strive to re- 
port each month ALL the new devices 
for measurement, inspection, testing, 
metering and automatic control—in 
the form of concise technical descrip- 
tions. 

When writing to 
directly, please mention this depart- 
ment as your source of information. 

Or write to Information Section, 
Instruments Publishing Company. 


manufacturers 














Time Meter 











Equipm 


ent Timer 


| 7 new Si 





Intensifier Type Five-inc 
Cathode-ray Tube 


pre 
nt iffectir ensitl t\ nce 





lition of ingle half-w 


Cathode-ray Oscillograph 
New Model S30 Oscillograph Wobt 
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ture. With a ‘‘lock-in'’ switch mech- 











W heelco 
REMOTE 
TEMPERATURE 
LIMITor CONTROL 
20° to 600° F. 


\ highly efficient remote bulb, tem- 
erature sensitive fill type instrument 
Jesigned to control or limit tempera- 


nism may be used as a high or low 
mit controller or alarm. 


Detailed literature on request 











Wheelco Instruments Co. 


1933 So. Halsted St. Chicago, Il. | 





rowrwtZzoo =a=rpmz 





Temp. Range—1i00 to 600 F. 


Will give accurate control in ovens, tanks, 
cubators, water baths, dryers, chemical 


rocesses, and air ducts. 


Send for Bulletin V-l 


BURLING 
INSTRUMENT CO. 


239-241 Springfield Avenue 
NEWARK, N. J. 
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Flow Ratio Control 


mtrol of 


1OW 





hanging ratio at ny time bv turnit 
knob on. out le of Case Flow Rat 

troller 
ird flow, recorder and tandard 
corder-controller. The rate f flow 


Midget Mechanical Latch-in 
Electrical-reset Relays 


Slow-acting Gas Valves 
New v-opening ty] 





Stop and consider this 
unique combination 
of features of the new 


ROTAMETER 


A twist of the hand 
the two knurle 1 nuts and per 
mits the end fittings to swive 
about to any desired position 
Thus horizontal conn tions an 
be made in any direction what 
soever Vert cal onnections 


also provided 


~ 
Z By unscrewing fh knuried 
nuts altogether the meter 
somes apart compietely $ 


that the glass metering tube 
an be pulled out WHILE IN 
ITS CASE for cleaning or for 
xchange No danger # strik 
ng the glass tube against a 


metal part 


3. Glass metering tubes wel 
protected t y encl sing metal 
tube having two slots to admit 
ght and permit observation 
of float position 


4. F & P precision-bore n 
terchangeat le giass metering 
tube with F & P fused red 
graduations. Tolerance of tubs 


diameters guaranteed less thar 


0.0005 





F & P rotameters measure rate of 
flow of any liquid, vapor or gas from 
"faucet drip’ to hundreds of gallons 
or cubic feet per minute. This in 
cludes all alkalis and any acid. Even 
HF can now be metered with a ro- 
tameter specially designed for this 
Service. Their only moving part is a 
top-shaped float which rises in a ta- 
pered tube as flow increases. Position 
of float indicates rate of flow. Ca- 
pacity scale is etched directly on 
tube. Remote recorders and integra 
tors can also be furnished. 


bé 





Always be sure 
it's an F & P 


Rotameter 





73 


Fischer & Porter Co. 


115 West Penn Street 
Germantown, Philadelphia, Pa. 
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Control Relay 


M 


- H ir . 
to th f 
| tt 
har t mr t 
M I 
tir “ pow 
| ’ ? } oe 
! | x 
| ? he 
tT? 
! ho omir 
nu ir ! 
M t la 
I Mod 
! t t 
I } ! 
q 
It 
( 
' \ \ 


i 1,S Tester 


Hos l 











POCKET PORTABLES 


WATTMETERS—A.C. and D.C. 
MICROAMMETERS, MILLIAMMETERS 
AMMETERS, MILLIVOLTMETERS 


Multiple ranges. Highest accuracy special port 


|! for new portable catalog 


ible movements. Sen 


The Hickok Electrical Instrument Co. 
10514 Dupont Ave Cleveland, Ohio 





@ Many features not in previous instruments 
Switching rate approx. 6 to 2000 times. Handles 
extremely low or high frequencies. Permits 
displacement of patterns of simultaneous phe 
nomena for ose observation of each. Square 
wave generator, 60-400 cycles 







Phot howing om 
pariso f tw ha 
monically related sig 


nals on oneoscillograph 
using electronic switch 
Patterns displaced fo 


AWWW individual observatior 


Independence and free- 
dom from interaction 
of two channels shown 
ir this photo Illus 
trates ability of unit 
to handls sawtooth and 
sinusoid at same time 
and to make them ap 
pear as one oscillo 
Graph screer 


Write for DATA... 


Technical details contained in special bu 
etin, sent on request. Consult Du Mont 
regarding your cathode -ray problems 


ALLEN B. DU MONT 
LABORATORIES, INC. 


PASSAIC - NEW JERSEY 


























Self-operating Type 


Temperature Controlle 





NI 3100 Temperature Re 


inced In twelve stock ranges 
bility, from 75-11 to 220 
fron to 4” in various 
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NEW 


iW heelco “No-Contact” 


DUSTRIAL INDICATING 
INTROL THERMOMETER 





Wheelco ''No-Contact’’ 
fords instantaneous reaction and far 


principle af- 


superior control to any other known 
method. For use in non-corrosive 
media and temperatures up to 1000 
F.. although applicable to any me- 
dium if suitable bulb protection is 


provided. 


Literature on request 


Wheelco Instruments Co. 


SSM mr cs me Chicago, Ill. 
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Bigelaw-Saupaed . . 


lere’s how the Bigelow-Sanford Carpet Com 

iny of Thompsonville, Connecticut keeps an 

ite check on steam flow. This is oae o 

many Cochrane Flow Meter installations 

t are daily saving power plants th 

lollars through the 
im tlow 


yusands 
accurate recording ¢ 


Distinguished for extreme accuracy and hich 
ity, Cochrane Flow Meters are reliable 
} 


ides for compiling records of consumption, 


ike, Output and variation in the rate of 
W of steam, gases, water and other liquids 
Write for Publication 2096 


COCHRANE CORPORATION 
I N. 17th St Philadelphia, Pa 











Pneumatic Telemetering 


System 


Radio Noise Locator 


MM 














CENTRALIZED 
COMBUSTION 
CONTROL 





Hays is the one truly CEN 
TRALIZED control system—All 


the control and measuring instru 


ments are contained in one panel. 
Here is concentrated all informa- 
tion necessary for an intelligent 
understanding of what is going on 
furnace, boiler and 


And from this central 


inside the 
steam lines. 
panel the entire control system or 
any individual part of it may be 


operated manually. 


Centralized Combustion 
Control is ofhered through capable 


Ha ys 
engineering organizations located 
in all principal cities of the U.S.A. 
and Canada. 


Correspondence is 


Send for our 40- page | 
catalog. Write to 925 Eighth Ave 
nue ane City, Indiana 


invited. 














Air-operated Control 


Potentiometers 
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PHOTRIX 
ELECTRONIC TIMER 





AN ELECTRONIC TIME DELAY 
RELAY FOR INTERVALS FROM 
1/10 TO 100 SEC. 


No clockwork or motor, no re-setting 
for timing the same interval 
A compact portable unit that requires 
no installation 
To be operated by push button or by 
remote control 
Size: 63/4 x 3'/2 x 4'/2 Weight: 334 Ibs 


MOD. 822 A, 800 WATT, A.C. $37.50 


Other models for D.C., for 1500 W. etc 
ly higher 


DR. F. LOEWENBERG 


0 E. 40th St New York City 


slight 




















MASTER 
PORTABLE INSTRUMENTS 


Alternating and Direct Current 





Fully Shielded Accuracy 2 of 1% of fu 
scale—Arc Length 5 inches—Mirror Scale— 
Attractive black bakelite and metal case— 


in a wide range of capacities 


Available 


W. M. WELCH 
SCIENTIFIC COMPANY 


Established 1880 


I51S Sedgwick St Chicago, | 








Vibration-proof Model « 
Pyrometer Controller 





N 1934, page 24 Apr. 1937 

) ’ 1) 1937, pag 1S), but new d 
pl lectri eireuit does not respor 

bnormal disturbance of light-bean 
Model V acts somewhat as a vibration f 
in that action of vibration upon galy 
er cannot effectively be transmitted tl 
instrument to control device such is 
netic contactor. Controller can be 
ri 1] n Vibrating panel along witl 
tuctor It is that vibration ne 

tuses primary relay within instrumer 
ype nor intert with normal 

f itures Of pre 


ntroller, Retained fe 
l shut-off, 15 
lications by wl 


Valve Positioner 


New pneumath valve positioner 
control ilves 








er 











Rotameters for HF 


ae ! ; ee ane M O ELLER 
PRECISION GRADE 
INSTRUMENTS 


COMPLETE LINE ort yg oer 


embodying 


al 





many 
; * 
MNIGue 
features Slide Projector ii a , 
M MA Delt sre made with the Moe 
* I I ; . " ent ’ S — Red R ding Co 
projector “M GE 4 which makes 1 ey ee 
® DEPENDABLE STABILITY 1838, page 289). Mak that it oe ie tes eae 
® MORE EFFICIENT able distr | & 
wide ang u_» 
| 


® HIGHER OVERLOAD 
® FASTER RESPONSE 
@®SMALLER SIZE—!/,"'x1" 
® LOWER COST 


These thermocouples will meet the 
most rigid specifications. Prompt de- 
very is assured. Write your require- 











ments to: riait CO enough 1 ndl t 1] 
? fet { tilt S nee 
AMERICAN |i fois oti 
Electrical Sales Co., Inc. vice bs held by thumb-screw Prag sedi la J 
housing tlord t \ cee » lamps in 
67 E. 8th St. New York, N. Y. Ns te ne Laas Go, adel 
VN. 3 
Non-Inductive 














Power Resistors 


6s 9 
MIDGET N \ \ in ir ‘ <i A Moeller dial thermometers are made 
ew wire VO ) nore ( ©! , t ‘ i : 

non-inductive power resistor iar Suivi in various scale ranges up to 1000 F 

TESTING OHMMETER ductive characteristics satisfactors or equivalent in both Metal and Phe 


30 Me re lable in wattages from 1 nolite cases 





€ 
rs t Ni 7 Y ll l } ine 

\ppli . lud n nt 
trans t tput tunit nt 

t th S t ! \ Moeller record ng 

t 
going ! thermometers are fz 
( / ( \ i| i 
; } ' likewise furnished 
\ 


in various ranges 
up to 1000 F. or 
equivalent in both 
; ° 7 ae d na square 

Electric Contact Type round and squere | 


cases 





Temperature Controls 
OL Ne 





Other producis include 


ver ntro HYGROMETERS 
i p ther . Cc - 
Independent of Battery Voltage e reset daahinasbiainaumiios 
Ranges—from .1 ohm up to 200,000 ohms Hy BAROMETERS HYDROMETERS 


: MARINE INSTRUMENTS, ETC 


Quite different from a voltmeter cali- 
rated in ohms, this direct-indicating 


neers: \ 


Megger’’ Ohmmeter requires no adjust- 
ment for the voltage of the battery that 
supplies current for the test. The instru- 
lent is a true ohmmeter of the ‘‘Megger 


ross-coil type. Fox laboratory, shop and 
ortable use for checking coils, re- 
sistors, contacts, windings, circuits, re- 
Ss, etc., and even insulation resistance 
» to 200,000 ohms. Molded case, mot | 
1 green in color. Write for descrip- 
Bulletin 1495-1, 


"te: | MOELLER== 
“| INSTRUMENT 
COMPANY 











 SAsrA® 


JAMES G. BIDDLE CO. & - | 132nd STREET and 89th AVENUE 
ELECTRICAL | S3 INSTRUMENTS | a RICHMOND HILL NEW YORK 
121-13 Arcn STREET 7 Proitanecpnta, Pa. : 























Color-matching Light-source 





Automatic Inspector for 
Solder Pellets in Cans 


Computing Scale 


NI 








TETCO 


Speed Recorder 





Creates a permanent time rec- 
a waxed chart. Accu- 
rately records rate of produc- 
uuon, time and duration of 
stops, total quantity produced. 
The Electric Tachometer Corp. 


1358 Spring Garden St., Philadelphia, Pa 


ord on 














HARDNESS 
TESTING... 


done WITH NO MENTAL HAZARDS 
The SCLEROSCOPE has done it for 
the past 30 years. 


In general use 
for specification 
purposes. Sim- 
ple, sturdy 
Comparatively 
inexpensive 


Illustrated 
bulletins 
free. 





The Shore Instrument 
& Mfg. Co., Inc. 


9025 Van Wyck Avenue, Jamaica, N.Y 








NATIONAL * 


* 
RHKOSTATS 


Ask for Catalog No 
National Electric Contre 


$317 Ravenswood Ave., 


er Cc 
Chicago, Ill 








Is this YOUR copy 
of Instruments7 


See page 87 








A & A COILS 


Magnet I stablished 1924 Solenoid 


Flectrical Coil Winding Co 
2736 Saunders St., Camden, N. J. 











Inkless Recording Instrum: 


Air-operated Type Pressure 
Controller 


New [Pre e Control Pilot N 





Push Button Tuner 
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rEST MAGNETIC 
PROPERTIES 
oF YOUR STEELS 





RAWSON FLUAMETER 


SIMPLEST AND MOST EFFICIENT 
Bulletin 504 
Dynamometers, wattmeters, milliamme 
rs and voltmeters. Also ultra-sensitive 
eters both for A.C. & D.C. flux 


Acknowledged leadeis in 
development of high sensitivity meters 


Rawson Electrical 
Instrument Company 


110 POTTER ST CAMBRIDGE, MASS 
Branch: 15 East 26th Street, New York City 


Representative: E. N. Webber 
1313 W. Randolph St., Chicago, tll 




















The AC-ME 


Gas Gravity Balance 


A portable instrument for 
determining the specific 
gravity of any gas. 

Results obtained are de- 
pendable and accurate as 
the instrument is designed 
on fundamental laws of Phy- 
SICS, 

Spring Suspension is used 
for the Balance Beam which 


can be locked from the out- 
side. 


Write for de scription. 


The Refinery Supply Co. 


631 E. 4TH ST. TULSA, OKLA 











Multiplier for 20,000 
Ohms-per-volt Analyzer 


New multiplying init designate I 
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PHOTOELECTRIC 
COLORIMETER 





A os ngle photocell, direct deflection 
photoelectric photom« ter equipped 
with light filters Highly usefu n 
quantitative analysis wherever changes 
in the concentration of a nstituent 
can be translated into corresponding 
variation in the color intensity of a 
solution. Described in Bulletin 460, a 
copy of which will be sent upon re 
quest 


RUBICON COMPANY 


Electrical Instrument Makers 


29 N. 6th Street Philadelphia, Pa 
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OHANSSON 
| ACCESSORIES 
INCREASE THE 
USEFULNESS OF 
OHANSSON 


GAGE BLOCKS 











There are other accessories and 
larger sets. Complete informa- 
tion in Catalog No. 12. Write to 


FORD MOTOR COMPANY 
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Volt-ohmmeter Portable Magnetometer 
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RESISTORS, SWITCHES 
AND INSTRUMENTS 





Multi Contact, multi - section 
switches with fine silver contacts 
and contact arms render an espe- 
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thermo-couples and other instru- 
ment work where quality switches 
are a tactor. 











! ist pt f lopir SHALLERDSS | ha i d’Arsonval n ement without 
é fas ‘Type el net. The magnet to be tested is plac 
0 ye = Nee ee t t witl rotruding pole pieces, furr 
l 0500/1000 HO/5000, dor NAnSisTOR conta hy ca I % 
— ing required field for instrument. P 
I w“ ! nei n 
t } y} } tes ¥ wves across scale in accordance witt 
} i f mnt t | etting of the second instrument, a 
immetetr ind indicates comparative strer 
t ! ! el ! j Ohimmete has ‘ 
f magnet being tester Curren I 
! range ! len le whict ! ‘ ld ; 
| brati , fy : 1 a bs 10 Write for Bulletin No. 140HI through circuit is controlled by a rhe 
- t t tr : t c t} ~ Variations of rheostat-milliammeter 
, 2 , ; 2 : sagoleesates: SHALLCROSS MFG C0 make it possible to check magnets 
t enl iw) it il-range extrenrse vie 
Sy - : P F ferent strengths. Magnetometer is furr 
hie nil ‘ ohn ( euit ha ere : 
‘ ; 1] COLLINGDALE, PA with fixed or adjustable pole-pieces 
} nt 1 f push-pull type l ito b : 
' —y . Switches * Resistors © Instruments quired, Source of current is self-cont 
: ; ‘ Ni 6 drv-cell battery The Triplett 
: i : trical Instrument Co., Bluffton, Ohio 





The All Purpose 





mparative strengetl 








f permanent 


nt (4” square 





’ 
NEW“ALNOR” PORTABLE | [pee AETER 


PYROMETER 






Write f Details 


ILLINOIS TESTING 


No Timing 


No Calculations atures. 




















Sa Alnor” Surface Temperatures | 
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Glass Tubes 
® Permanent Accuracy THE PALMER COMPANY 


® Sturdily Built 
Thermometers 2511 NORWOOD AVE., CINCINNATI, NORWOOD, OHIO 
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HE WHO HESITATES IS LOST 
BUT WHY HESITATE TO BUY A THERMOMETER i 
WITH A RED COLUMN, WHICH COSTS NO MORE 
It takes more to convince some folks than others because that is the way the Lord made 
them. But if you can be shown that a RED column thermometer is of great benefit to the 
workmen, we know you will NOT hesitate to buy your first 
> <, 
Py ) [a3 Pal = ” “= , 
PALMER “RED-READING-MERCURY” THERMOMETER! | | 
. 
You get full value for your money in every PALMER thermometer i 
PALMER Guarantees and you can’t go wrong with such investment. 4 ' 
® Easy Reading Selected Write for new catalog No. 300-C today LJ 
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PANELS 


FALSTROM Precisioned Steel Panels 
are specified by engineers for their 
Strength .. . Durability . . . Fine Ap- 


pearance... for use in— 


POWER PLANTS 
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Send for Bulletin No. 700 
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EPPLEY 
THERMOPILES 





testing and calibrating 
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CHRONOGRAPHS 





Portable spring motor chronographs making records 
on coated paper or with ink pens, for laboratory 
and field use. 

Tape speeds from 20 to 120mm per second—rec 
ordings up to 120 events per seconds. Supplied with 
1, 2, 3, or 4 pens. 

Oak case and heavy canvas cover ensure complete 
protection. 


Our complete line of chronographs described 
in Bulletin B1, free on request 


The GAERTNER SCIENTIFIC CORP. 


1211 Wrightwood Ave., Chicago, U.S.A. 
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COOK METAL BELLOWS 


i i Ts ai result from use of 
= : Spring Tempered 
= Ss PHOSPHOR 
=» = BRONZE or MONEL 
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— me- i Diaphragms 


Bellows in Cup 
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at durability of Cook Metal Bel 
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eliminates danger of undue stress at the 
joints. Cook Metal Bellows can be mad 


For use with air, gas. 


Write for detailed in 


inl le ngth dt sired. 
steam, water. oils 


formation today 


ele} Gee], ha te) 5) 


THERMOSTATS — FURNACE LIMIT CONTROLS 
ZONE CONTROLS BLOWER CONTROLS 


COOK ELECTRIC CO. 





2700 Southport Ave Chicago 





INSTRUMENTS 


Page 88 — Vol. 12 











VITREOSIL 


Vitreous Silica) 
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Instrumentation of the Solvent Dewaxing 


By G. C. THRIFT 


Process The Texas Company, New York 


N the last few years the intensive development and VISCOSITY ( ( fice 
commercial use of solvent refining and dewaxing proc as the secondary fice 1 cee] 
esses have, on occasion, presente d some interestl 2 prot ol! ano t the ¢ 
ems of automatic control. The Solvent Dewaxing Process, fittings are calibrated in the 
ginally projected for processing distillates, is now deve no difficulty is experience 
ped to a point where any type of wax-bearing petroleut The waxv mix ‘ the first 
duct is processed, be it distillate or residu It was re ex mnvers whe t e rethy of : + 
ported rece ntly in World Petroleum that some 62.7 of a vith cold filt te the VaR , \ e]) ‘ ‘ 
the solvent dewaxed oil was handled by this process the wax-free filtrate betwee 4 ; Che 
For those not acquainted with the process, it might be passes on to the series of ammonia chillers, st nside t 
vell to explain that the Operation consists essentially 1! pipes with, in this case, the ammonia betwee 
blending the waxy charge oil with solvent, then chilling to The outlet temperature is the final desired ten 
the proper temperature, usually about 0 to 15°F. whet which filtration v be conducted. The exchange 
producing a substantially wax-free oil, then filtering out ers are in multiple units depending on the size f 
the wax, the separate wax free filtrate and wax mix strean plant. In the usual design a maximun f eight ter init 
passing on to the solvent recovery unit before passing o1 in series is allowable before going to paralle sti 
to rundown tanks. through these units. In cases of paralle treams, th 
, wantatian is turally somewh: different from thai 
No special equipment is used in the process—with th strumentation Is naturally ewhat d ; a 
. ° } 1 l \ , oO } ( orran an 1) } 1] St re ms ‘ Ol! 
possible exception of the double-pipe exchangers, chillers, shown on the diagram and the paralle al ( 
i 3 . s da } ; linn el of-fliow ront? " 
and rotary pressure or vacuum drum filters, the changes trolled by individual rate-of col The a , 
here being only modifications of units already well-know1 chillers in the series are equipped with liquid-filled therma 
to refiners system type temperature controls with the cont) alves 
: : in the ammonia vapor line leaving the chiller. Only tl 
Automatic control has contributed much to the uniform 
. , . } temperature control on the last chiller 1S equipped t 
ity of products and operations—even in some cases to low a 
3 , automatic-reset mechanism, all other temperature cont 
‘ring the overall investment. It has come to be regarded as a Us eas 
r 4] 1 being ft the wide-throttling-range type Liquid-filled bu 
necessity as much here as to any of the modern processes : 
systems are used here to obtal an appreciable n? ‘ 


Although no specialized controls are used, the use 01 
i : : ment at the control point, which in this case is on th 
method of installation of standard instrumentation items 


; . ? end of the chart range. The control valve on the last chille 
may, in some cases, be unique. For the purpose of our dis 
is equipped with radiating fins and valve positioner. A 
cussion, we shall divide the operating process into three 
others are equipped with radiating fins only 


parts: (1) the filtration unit, (2) the solvent recovery unit a 
and (35) the refrigeration plant. Proper surge capacity is, he chilled wax and solvent mix pass on into the charge 
of course, provided between the interconnected units. No  ™xX drum which is equipped with an internal wide-rang 
particular problems are involved in the refrigeration unit, ball type level recorder which records the level by meat 
and it will not be discussed here. of a throttling type pilot connected to a 0-15 Ibs. it pre 


sure pen on the flow control on the primary solvent pum} 


Wiltvadinn (ust A 0-15 lb. pressure gage may also be connected in parall 
: with this pen and located in the filter room for informa 

In the filtration unit the solvent is pumped from the tion of the operator. The charge mix enters this drun 
recovery unit, its flow being controlled by a system begin above the liquid level and the consequent turbulence makes 


4 l « ‘ifice 1 ; ischarge and lg l < ' . . 
ning with an orifice in the pump discharge and ending in a it necessary to use a rugged type of shaft and float arn 





valve throttling the steam to the pump. A flow ratio con inc: Maeieiiont wieinath. ‘ti silat ee oe ancy Sager i 
trol in turn keeps the speed of the waxy oil charg pum} for slightly less than 100% proportional throttline rane 
synchronized to maintain the proper solvent-to-oil ratio fo to: insets rocordine fall ranee.of the. chart Rise: deta ; 
best results. The solvent orifice is common to the flow con also equipped with a high-level float alarm device (of eithe 
trol on the solvent stream and the primary side of the flow air-operated or explosion-proof electric type) soundis 
ratio control; the secondary orifice is located directly 1 small whistle or flashing Se Ses ar Whe nadine weed i 
the waxy oil charge line. Saat Comes. outamaticalle o} sien ees ae 
The viscosity correction on the waxy oil flow being i the primary solvent pump independently of the weer 
some cases appreciable, some difficulty would be expected at this point. This device is installed to avoid overt ; 
in maintaining proper control of the solvent-to-oil ratios. the drum from improper adjustment of the primary fl 
For this reason the original installation was made with control or an interruption in filtration , 
the secondary orifice in the solvent and oil mix line ente From this drum the ax oil mix flows to the filters bi 
ing the first series of double-pipe exchangers. The control vravity. the level in the individual filters being controlled 
valve was placed on the steam to the oil charge pump, as by narrow-throttline melion or kidn vy type level conti 
shown in the flow diagram. one ratine a control vaive in the feed. The initial insta 
When processing high-viscosity oils”. the solvent-to-oll tion demonstrated the superiority of butterfly valves f 
ratio is three or four to one and under these conditions the handling the waxy mix at this point, and they have bee 
increase in volume due to the charge oil is only 20 to 25% used since that tim« 
of the recorded flow through the secondary orifice. Since The operation of the filter produces wax-free filtrate ar 
the accuracy of the controller is a percentage of the total wax, both still containing solvent. The filtrate passes 
flow through this orifice, the actual error, when expressed the vacuum receiver and is pumped back through the double 
in volume of charge oil, is automatically multiplied by foun pipe exchangers to recover refrigeration before passing 
to five. The magnitude of this error is greater than a high to the recovery unit surge tank. The filtrate pump is cor 
viscosity correction factor and the secondary orifice is trolled with a rugged wide-range ball type float t 
placed directly in the viscous oil line. Where oils of a wide straight throttling pilot. 
Phe x cake is discharged from the filte to a si 
Owned nd ensed by the Tex Dey ‘ 2 
subsid rexas Corl t conveyor and dropped into th x mix drum in a « 
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SOLVENT TRAF | —~ , 


L 
7 VENT RECOVERY 
NT WAXING 
juid state, the crystals being “mushed” up by the normal through the pressure vapor heat exchanger and flashes 
mixing action of the scroll conveyor. This wax mix tank is into the atmospheric tower where the major portion of sol 
equipped with a differential type level indicator of the me? vent is flashed off; the liquid in the bottom of the tower 
ury U-tube type, both differential leads being equipped being pumped through the high-pressure steam heater int 
th permanent solvent flushing connections. the high-pressure flash tower. The liquid is then flashed to 
[he wax mix is then pumped through exchangers and a itmospheriec pressure in a small kettle type reboiler before 
team heater before passing on to the wax solvent mix surge passing on to the steam stripper. The solvent-free oil may 
ink at the recovery unit. The wax pumping rate is of little pass from the bottom of the stripper into a vacuum de 
nsequence and is ordinarily manually controlled; some hydrator to remove any trace of water before being pumped 

f the future units may incorporate an internal ball float out, cooled, and on to rundown tank as dewaxed oil. 
ntrol to avoid routine attention. The wax system is shown in this case to be single-stage 
The only other instrument type cor trol in this part of the aporation, tl wax and solvent mix being heated to solu 
ystem is the temperature control on the shell and tube tion temperature bhefore-entering the surge tank shown. Bi 
{ wash solvent chiller, this controller being of the same metallic air-operated controls have proven satisfactory ir 
type and range as that used on the last double pipe am controlling this heater. The wax and solvent solution is the 
nia chiller pumped from the surge tank, exchanging heat with the 
It might be well to point out here that ammonia type me finished wax, then on through the atmospheric vapor heat 
anical level controls gave some trouble on the earlier in xchanger, the pre-heater, and flashed into the atmospheric 
stallations due to lack of power and mechanical weakness; tower where practically al! of the solvent is flashed off 
hese were replaced on the later units with air-operated before being pumped into the stream stripper and on to 

n or internal type float controls with diaphragm valves finished storage. 

n the ammonia feed. Radiating fins are used to protect the Note from the diagram that all steam condensate from 
stuffing boxes of both the diaphragm valve and the level the strippers is collected in the bottom of the wax mix 
ntrol surge tank. As previously mentioned, the wax and solvent 
rhe three important temperatures are the chilled wax oil mix is preheated to about 120°F. before entering this surge 


mix, the cold wash solvent, and the cold flue gas, and are drum. At this solution temperature any water crystals which 
generally recorded on a_ resistance-thermometric system are filtered out with the wax liquefy and settle to the bot 


multi-point strip-chart recorder. tom of the receiver so that all of the water is collected at 
Solvent Recovery Unit this point simply by gravity. 
For clarity the solvent recovery unit is shown somewhat The water from this point, containing about 10% solvent 


vut-of-scale on the diagram, which is that of a plant process n solution, is then charged to a steam stripper where 85 


ng slightly more than 1,000 barrels of waxv oil charge to 90° concentrated solvent vapor passes overhead and 
er dav: where the additional heat recovery due to two returns to the system. The water condensate free of solvent 

stave evaporation is justified passes out the bottom to drainage. A ball float type stean 
It will be noted from the diagram that the dewaxed oil trap serves well as a level control if the trap has a vent 

solvent mix or filtrate flows through the atmospheric vapor return to the tower. 

heat exchanger, then against the hot wax-free oil, then On the charge filtrate mix stream we usually provide a 
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differential level recorder consisting of a differential flow 
transmitter with the air connected to a 0 to 
15-lb. pressure pen on one of the flow controllers inside on 
the panel, preferably the control he primary 
unit charge stream, so that the two records of charge rate 
ind level are on one chart. The differential ty pe level instru 
is preferable here because of the range avail 
able. The differential leads will be trouble-free as the prod 
uct here is wax-free. The flow from here through the 
distillation unit is controlled by straight throttling 
controls controlling the bottoms outlet rate. These are wide- 
range ball or differential type using the full allowed surge 
volume to smooth out any possible surges from changing 


remote line 


on t recovery 


ment wide 
on 


level 


harge rates. This is particularly important where charge 
to a stripper is being controlled by a level controller to avoid 


waste of stripping steam or priming of the stripper. 


Note also a safety feature consisting of a mellon type 
float control mounted on the side of the vertical flow line 


‘rom the small reboiler to the wax-free oil stripper con 
trolling a butterfly valve in the vapor line from the re 
oiler. This, in many cases, avoids priming the stripper or 
a wide change of the 
stripper due to a hot condenser or some appreciable change 
n operating conditions. The static oil 
the vertical line till the float position is affected, wh 
the valve vapor line, increasing the re 
boiler pressure slightly to overcome the added resistance to 
entering the stripper. This condition continues until the 
perator notes that his temperatures are changing or that 
he stripper pressure has increased. If the tower pressure 
as lowered in the interim, harm the 
tored oil in the line is insufficient to prime the stripper. 


the reboiler in case of on 


pressure 
level simply rises ir 
ch in 


imn closes In tne 


no is done as total 
The rather unusual method of controlling the pressure on 
he high stage may be of interest. The vapor heat ex- 
hanger is of the vertical single-pass type with the high- 
ressure vapors outside the tubes and the filtrate charge 
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inside. A back-pressure control valve is placed ir 


trol point 


condensate-pressure outlet with the cont In 
\ throttling t 
operated instrument is used and the method of i1 


the tower or the incoming vapor line. 


is such that a decreasing pressure will close the 
causing the 
exchanger, blanketing 


solvent condensate level to ise 


the 


valve, 


tubes, and thereby lowering 
effective surface as a condenser until the required 
No additional surface is added the 
this of control, and advantagt 


surface installed to 


pre 
is reached. exchans 
because of method 
taken of the 


the filtrate charge. 


exchange 


The control of the systen for the 


filtrate s\ 


recoy ery 
flow € 


cate of the tem, having one nti 


charge and being controlled thereafter by level control 


trouble is experienced with differential 
flowing mix is above the solution temperature 
tem no dehydrator is required and, this be 
evaporation, no pressure contr is required 
In the larger plants or those where sufficie 
available, fired heaters are substituted for 


heaters shown before entry into the pressure 


case two-stage evaporatior generally 
recovery systems. When fired heater are l 
control is placed on the stream entering the 


n the notton of 
ncoming charge to the system. 


to the he: 


level control atmospher 
then control the 
constant conditions iter in this manne 
assists firing and control conditions at the heater. 

When fired heaters 


ised, consisting of a snap-action or 1 


are installed an additional 


ture is arr’ 
tling-range pressure controller, so connected that v 
pressure in the pressure stage rises above a 
set point the fuel to the furnace is shut entirely off or dow 
hold safe , 


pre aetermined 


to a position to minimum fires: in either case 
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Process Control in the Salt Industr 


By H. W. DIAMOND and N. E. BERRY 


General Foods Corp., Diamond Crystal Salt 


era lr tru 5 pla i pl ninent art ( I 
! gy these operat O az ileguard the qual 
4 nd i iin the desired efficienc lemperature 
ressure and flow recorders, controllers nd rec der-co 
ile? re needed. I tne majority of nstaliations, 
idapting these truments to our processt nvolved no 
ew principle Therefore we have chosen four installation 
vnict lid be oT « derable nterest bD reason of their 
ve t I ring deta oO! mportance Witl regvara ) 
DD 
Improvements made by the nstrumentatior ol a un 
era re exemplified by the results obtained from the 
nstallation f air flow controls on the salt driers. These 
driers, f whic there are five, are of the rotary counter 
irrent flow V pe The air for drying the salt is heated by 
t coils and delivered to the driers by a fan. The amount 
air needed to dry the salt is a function of the drier load 


oad are so 


which is constantly changing. Variations 


great that the maximum is more than double the minimun 
nd about 5 of the average drier load. These variations i 
rie? id are due to 1 nv different factors, most of whicl 


regulate. Without air flow con 


I tl quantit ot alr ae vered to a drier S constant and 
must e sufficient t dry the iit du gy period of max 
l drier load 7 ol way to improve the drier operatior 

M { contr which would make the amount of air 
- gt the drier the minimum required to a the salt at 

given moment 

Ole A I ont ine the air flow to the drier were 

gated The temperature of the salt leaving the drier 

\ recorded and a study of the charts showed that 200°F 
va the vest temperature i which the salt would leave 
drier in a dry condition. Any excess air heated the salt 


above this temperature, sometimes as much as 


100 deere In order to btain good drier economy, 
eret ore necessary to keep the salt temperature near 
00°F. This can be done by regulating the flow of air to the 
I n accordance with the temperature changes of the 
Actually, this result is obtained with a salt tempera 


recorder-controller with built-in switches that cut in 
| t stances in the armature circuit I a triable 
j moto driv c + } fy 
Y'ther wavs of contr ng the air flow were iggested to 
s, for example, by means of louvres in the air duct to the 
lrier This method. however nvolves the use if moving 
arts and did n eem to be either as simple or straight 
rward as using a variable-speed motor. | s also possible 
hat the fan speed could be controlled by the temperature 
f the exit r from the drier. This method of control prob 
bly has some advantages over the method adopted, but we 
ive 1 nvestigated it thoroughly. 
The heat lost in the excess alr used without controls wa 
mated to represent several thousand dollars a year. Afte) 
ve had confirmed this estimated loss with data obtained 
from drier tests, it was apparent that a reasonable return 


the investment in instrumentation could be obtained. Air 
and ] i 


last drier was equipped just a year ago. 


low conti nstruments were purchased installed or 


e five driers. The 


The operation of the controls and equipment is as follows: 


could ne 
The temperature 


that satisfactory economy) obtained 
speeds over a 2.5:1 ratio. 
switches were set 4°F, apart so as to prevent 
tin; for the maximum drier load) 
s obtained at the lowest temperature setting which is 215°F. 


Actually th s 15°F. above the 


The highest air rate 


minimum salt temperature 


Division, St. Clair, Mich. 


iiowable t pro aes as let! factor against occurrence ot! 
wet salt. When the salt temperature rises to 219°F. the fa 
speead arops wack to the next lowest speed, and so on 


Throughout a typical day the fan will run at the highest 


speed 10°: of the time and at the lowest speed 20°. 


All of the drier 


standard items 


control instruments and equipment are 


some with minor changes but none “spe 


cial” except perhaps the 2.5:1 ratio variable-speed motors 
which were built to order. It necessary to deal wit} 
order to obtain all re 
It also 


required 


Was 
manufacture? in 


] 
several 


quired equipment and instruments. was necessary 


to determine all engineering data to specify to 


the manufacturers the fan h-p., the number of fan speeds, 
he fan speed change temperatures, ete. 

The adaptation of instrument control to a unit 
of this kind 
manufacturer and the purchaser. In spite of the pre 


ent | igh developn ent of 


operation 


involves close cooperation between the instru 


instrument techn 


que, it is possible 





to o nstruments that turn out to be unsatisfactory for 
the se intended, In this particular case, the first in 
stal while it provided us with considerable informa 
tion on the operation of drier contr soon had to be dis 


After this first 


kind of 


carded. installation, however, we knew def 


nitely what instruments and equipment we needed 


and were able to proceed with greater confidence with fur 
first 


temperature-sensitive element 


ther developments. For instance, the installation it 
volved the use of a separate 
for each fan speed. Great difficulty was encountered in dis 
tributing the salt uniformly over all the elements, some of 
This caused 


therefore responded faster than others. 


which at times had 1 


With the 


is eliminated 


erratic changes in the fan speed, 
relation t the drier load. 
this difficulty 
sensitive 


temperature recorder 
but o1 


controlle since it has 


temperature element. 
The value of the 


about 


steam savings effected by the contro 
their initial cost. The tota 
$4,520 but this includ 
$800 for experimental equipment not used in the final ir 
engineers with similar problems may 


n one year is equal to 


equipping five driers was 


stallat ions, So that 


figure on $3,720. air-heati1 
coils was reduced by 31° 7, representing an annual saving of 


) 


$3,700. The 


The steam consumption in the 


controls effected other savings which, thoug! 


difficult to estimate in dollars, were important. These aré 


lower average temperature of salt leaving the drier, whic 


aids in the subsequent handling and packaging of the salt 


reduction in the amount of salt carried out of the drier 

reduction in the amount of wet salt ob 
tained. All in all, the 
Recovery 


In contrast to the above instrument installation which r¢ 


the exit air; and 


annual savings exceed the initial cost 


quired considerable development work, the installation 
conductivity : effect \ 
condensate for boiler feed water required a mir 


meter for the 


recovery of the first 
cuum pan 
mum of such work. The steam used 
f Alberger units 
s obtained between the brine 


in this pan is obtaine 
When rood Sst 


and vapor, the salt « 


yt flashing brine in the 
aration 
tent of the steam is low. 
and the 


as boiler feed water. 


At times, however, separation is po 
is too high in salt content for us 
In order to determine the salt conte) 


steam condensate 


of the condensate, an electrical conductivity recorder w 
\btained. Data were first obtained showing the relations! 
and conductivity so that the 
This conductivity 
two disks whereby a bell signals an operator when the « 
densate is to be turned out or turned to the boilers. 
tremely accurate results are being obtained from this 
strument. In order to maintain this high accuracy the s: 


content of a daily sample is determined by analysis and c 


between salt content record 


could be properly ranged. meter conta 


I 








with the value shown by the record at the time the 
was taken. When a difference is found, s only 
ssary to clean the conductivity cell to restore ac 
neter, like the drier controls, will pay for itself in 
a year 
Cireculatior 
ir third example is that of circulation control in tl 


aiscusslo}! 


Alberger 


somewhat 


process. It is not amiss to preface the 


actual control, by a brief description of the 


s, since this method of salt manufacture is 


and is used nowhere else in the world. To facilitate 


sheet of the pr has 


cess 


lescription, a simplified flow 

By, 
salt 
saturated brine. In 


prepared (Fig. 


“evaporated” is of course produced by evapora 


water from a the Alberger pro 


the evaporation is carried out in what might be 


sed” circulating system, since all of the brine enter 
the suction of the circulating pump, except 


1 is evaporated during the cycle, passes through the 


( 


about 7% 


system of heaters, gravellers, flashers and open pan 
finds its way again to the suction of the pump—where 
brine is added to replace that lost by 
at this point, the first step in the 
eating. As the brine leaves the circulating 
es through the of its 
d to about 290°F. considerably above the 
ng point, but evaporation 
the 


evaporation. 
process 1s tnat 
pump and 


series heaters, temperature is 
atmospheric 
is prevented by keeping the 
on at least 
the heaters the brine is passed through a 
filled which is the 
Here, because of its elevated temperature, the 
ne deposits calcium sulphate. This is the method used fo 


ving this major impurity in the brin« 


pressure brine equal to the vapor 


ure. From 


drical vessel with stones, called 


’ ” 
iveller. 


The brine then passes on into the flashers, where most of 
evaporation occurs: the the 
eased in steps in the three flashers in series and each drop 


pressure on brine is re 


pressure brings about flash evaporation and an accom- 


ying drop in temperature. In the third flasher the pres- 
ire is dropped to approximately atmospheric and it is here 
that salt begins to crystallize. The mixture of brine 


discharged from the third flasher, at the 
urface 


nd salt is then 
ling point, through a pipe extending beneath the 
brine in an open As the 
rough the pan, evaporation and 
tallization occur and finally the brine overflows from the 
and passes again to the suction of the circulating pump. 
Alberger 


flashers ti 


tnen passes 


further 


the brine 


pan. 


open surface 


obtained in the 


two 


Multiple-effect evaporation is 
using the 

the circulating brine in 
ng part of the vapor from the third flasher to heat the 
d brine. Further economy the re 
nder of the flash vapor from all of the third flashers t 


process by vapor from the first 


correspondi: g heaters 


and by 


is obtained by using 
erate a triple-effect vacuum pan plant. 


rate and 


iat the 


in an Alberger unit is a 


now be obvious t 
sequently the production rate 
mn of the brine circulation rate and of the temperature 
e brine entering the first flasher. As formerly operated 
measured and used to control the production 
unit the flow of 
im heater and the temperature of the brine leaving that 
er. If the temperature of the entering the live 
im heater were constant, the measurement 
this heater would be equivalent to a measurement 


will evaporation 


variables 


an Alberger were steam to the live 


brine 
of the steam 


he circulation rate. But the temperature of the brine 
ring the live-steam heater depends upon the heat trans 
the preceding effect heaters, which in turr depends 


ie size of the heaters, number of passes, condition of 


ibes, and—in multi-pass heaters—the tightness of the 
ter heads. Needless to say, this temperature does vary 
derably. 

r this reason, among others, it was desired to measure 


irculation rate directly, if possible. This measurement 
difficulty by install 
the 
be saturated at 


peen accomplished with no great ing 
One difficulty is 


ation 


e meters. caused by circulating 


being of such a concent} as to 
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about 210°F.: if nothing is done to preve t tl br \ 
diffuse into the meter lines, cool and deposit salt | 
ficulty has been overcome \ bleeding into bot! ete) ‘ 
some cold feed brine at such a rate that no resistance 
is produced while there is sufficient flow into the cir 
pipe to prevent diffusion into the meter lines 

The circulation rate nie lread \ tnese meters be 
about 1000 g.p.m., 1t was Impracticable t make a ‘dire 
calibration. Calibration was made by the mixture-veloc 
method: adding sodium thiosulphate at a measured rate 
the circulating brine at one point and determi g tne 
centration of thiosulphate by titration In samples of b 
taken at a point farther on after complete mixing 1 take 
place, 

The flow record! rument Sa mecnanica } 
lected because of a novel feature which makes it possibl 
do without oil seals: the float-actuated mechanisn t] 
meter is beneath the surface of the mercur nd 
therefore come in contact with brine in the meter body 
uppel surface of the float does come l ontact wit} , 
but that is of no importance. Some reaction betwee 
brine and the mercury has been observed resultl t] 
slow formation of mercurous chloride, but this car e ¢ 

rely eliminated by introducing a thin layer of carb 
tetrachloride on top of the mercury Another feature 
this meter is the eliminatior f any stuffing box o1 
pen-arm shaft, by the use of a radial magneth vupling 

After the installation of a circulation meter Wa con 
pleted. the difficulty of maintaining a uniform circulat 
rate by manual control became more strikingly obvious 
This difficulty is largely due to an element of instabil 
the system which it might be well to explain briefly: Fon 
given speed of rotation of the centrifugal circulating pun 


the flow~of brine produced bv the pump w depend u 
the discharge head. In this system the discharge head 
largely dependent upon the pre ire at e discharge } 
graveller. As normally operated, the brine is beginning 
flash at this point and the tota pressure S equal t t 
vapor pressure of the brine being discharged. It will the 
be seen that in case something ippel ) lignt reduc 
the speed f the circulating pump, since no « hange \ na 
been made in the control of steam to tl e-ste heate 
the brine temperature will rise as will the spor pressu 
and an increase in discharge head w further reduce tl 

rculation rate. The decrease circulat n rate A fur ¢ 
increase the brine temperature; further reduction n ¢ 
culatior rate W1 result and ( n, greatly accentuat 

inges li! the circulation rate 

Fhis difficulty has now been me Dy tne a 
air-operated type automat flow controller hese 
stallations the flow-responsive element which drive 
pen of the recorder actuate ilso a pilot an ( 
operating a diaphragm valve In the stean ne to the tur 
bine-driven « culating pump. (se¢ Fig ZY J ( r 
Sé lected Is not ot ne iutor itic-reset tv pe ind I ised 
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nar Shi Fig. 2 
trol e entire ipply of steam to the turbine, would not 
give sufficiently definite control for variable loads without 
being adjusted for extreme sensitivity, which would pri 
duce excessive hunting. In this installation only about one 
third or less of the steam supply is controlled. Even with 
this method some hunting was observed but it has been 
satisfactorily minimized by cutting down the speed of re 
action of the flow meter. 
The results of the installation of these flow meters and 
controllers in the Alberger process are a much more unl 
form production rate and more uniform operation in general 


than was previously possible. The 


complete installation on 


five Alberger units was made at a cost of about $4000 and 
here is no doubt in the minds of the most skeptical that 
the resultant annual operating savings exceed this amount 
Vacuum Balance 

The next and last example of process control which we 


wish to present involved in maintaining the required 


xccuum balance between the Alberger systems and the 
vacuum-pan plant when the latter is using flash vapor from 
the Alberger third effect flashers, It is essential that a 
vacuum of about one-half inch of mercury be maintained on 


and since the 
the 


that 


ishers Fig. 3) 


the lines of these fl 


supply of flas 


Vapor (See 


h vapor is somewhat variable as is als 


nsumpt the vacuun obvious 


pan plant, it is 


some automatic control is almost a necessitv. 


For normal operation, the pressure drop in the 
and the 
the flash 


pan plant is maintained at between 


Vapor! ine 
ger third flashers 
about 1.5° He. Therefore, 


iun 


pelweel the Vacuum pan 


Vapor Ine n 
» 


it Vac 


I} \ 


and 2.5 


acuum Cal 2 ly he maintalne d lt the ste am helt 


the first effect vac supply of steam 


that pan: and it ; th ssary oO provide some 


ases when the supply of flash 


wor doe not eon oO! f t 


umpt 


rst ette ctl pal 


the ¢: when the supply if flash 


Vapol 


n excess 0 pan consumption, an auxiliary 


condense! Is OV ided The 
ned at 


No. 1 wih 


vacuum in this condenser is 


mainta ‘ans of automatic con 


troller control valve 


the line 


In l 
flash 
op 
the 


the 


the 
automatically 
the 


between 


vapor main and the auxiliary condenser, 


when 


He 


erated by controller ypens vacuum 11 


lash main becomes an 2 and maintains 


vacuum at 
In 


vacuum in the 


this point. 
the case when there is flash vapor, the 
flash the butterfly the 
iuxiliary condenser completely closes and when the vacuum 
15-Ib. 

is automatically ac 
operates the butterfly 


a dehiclency of 


main 1 valve to 


IS@s, 


nereases to 2.5" Hg some auxiliary 


make up the deficiency. This 
omplished by controller No. 
in the 


steam 1s intro 
luced to 
3 whic 
alve i5-lb. steam line 

When it is desired to operate the vacuum pan plant at a 
lower production rate, valve A in the flash main is throttled 
is attained on the first effect pan. 


At the same time valve C in the 15-lb. 


until the desired vacuum 


steam line is closed 
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while valve B is opened, thus making it necessary fi 
steam to pass through the throttled valve A. The vac 
n the flash main ahead of valve A is still automat 
maintained at between 2” and 2.5” Hg. If it is desired 
yperate the vacuum pan plant on 15-lb. steam when 
\lberger systems are not operating, valves A and B 


closed and valve C is opened. The vacuum can then st 
automatically controlled by controller No. 3 by merely 
ng the control point beyond valve A in the flash main. 

Controllers of 
used 


‘“automatic-reset” 
will 
He over the entire load 


the oil-operated 


have been in this installation. They 


vacuum within 4 range ar 


difficulty with hunting has been experienced. Occasiona 
some wide and rapid variations have had to be met 
invariably these controllers have been found capab 


desired vacuum 
might be 
n the 
world 


the 


In conclusion it 


maintaining 
observed that in the 


try we engaged 


he 


are production of 


commodities in t and for this reason it has 


more or less traditionally assumed that “fancy” con 
cannot be made to pay for themselves. Yet, in each 
four instances of process control which we have prese 
the control installation has, or will have, paid for 
within one year. 


Instrumentation of Solvent Dewaxing 


cond tions 


these Instrument or va 
manually reset to the original open position. This ir 
ment almost entirely eliminates the possibility of so 
oss out of the relief valves. 

The water stripping column charg‘ flow controlled; 
only other instrument being a vapor-tension type tem} 
ture control equipped with automatic-reset mechanisn 
bulb is placed about one-third down the column: and 


temperature at this point is maintained by controlling 
quantity of stripping steam to the tower. 

The wide difference in the boiling points of the so 
and ordinary lubricating oils make tower top cont 
simple problem for good separation. Only in the cast 


one of the che: 


mainta 


é 


"4 


Process 


Yi 


low flash point oils is it necessary to automatically cont 
any but the top of the pressure flash tower. Simple va 
tension wide-throttling-range temperature controls are 
ally satisfactory for controlling these temperatures 
control valves are all in the solvent refiux lines fron 
primary solvent system. 


] 


The temperatures at all 
potentiometer type 
sufficient importance 
the fired heater outlet o7 


indicated 
none displaying variation 
justify 


i large 


these points are 
indicator, 
to recording, 


except al rl 


unit. 


Inatallation 


} 


Practically all of these instruments are 


m one panel board in the pump room, the exceptions ust 
being temperature with exceptionally long 

lengths and differential type level manometers for rec 
ing or controlling. In such cases electric or pneumatic 


controls 


metering systems are often used. 
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,ECENT DEVELOPMENTS and OPERATION of INSTRUMENTS for 
lling Cracking Equi 7 
~ontro Ing Cracking quipment in response 


to Yield-per-pass and in situ Density 


By ROBERT L. RUDE and COLIN BARNES 


British American Oil Co. Ltd., Toronto, Canada University of Toronto, Toronto, Canada 
ONTROL of the factors influencing treatment und as desired. Moreover, an important advantage of an adjust 
conditions where the velocity of a fluid can be varied able orifice is that it permits a check to be made on the cor 
independently of frictional resistance is much more sistency of density values obtained at different segment 
lifficult than in the earlier batch methods. Control equip settings. In those cases where it is necessary to « tl 
nent to regulate and maintain rates of charge, tempera orifice in order to keep the apparatus in operating ¢ tion 
made for a supply of cooling oil to be passed 


tures, and pressures had been developed chiefly for the field provision is 


f steam generation, and when this instrumentation was through the body, stem, and plate of the orifice assemb 
ipplied to control the treatment of petroleum hydrocarbons If it be required to determine the time of detention of 
lifficulties were encountered. The complexity of petroleum fluid in a certain section of its path, the densit f the flu 
as compared with water and steam led necessarily to the at the inlet and outlet of the section can be found in the 
jevelopment of a variety of special instruments. After an manner described above, and the mean density (d,,) the 
>time (f) In accordance ith the relat 


xtensive period of trial and error, one of the results of used to calculate the 
this development was the production of instruments suitable '—Vd/i (h) 
for controlling the fuel supply in accordance with values of , 

temperature at selected points of the system. 


¢ 


where V is the volume of the section under considera 


: he weight-r if flo 
In the cracking of petroleum products it is recognized to a W ch te I exible 
i . : : i wiedge n of detention and the meat 
lay that temperature is only one of the variables affecting ne Sane Oe. here! ae OF en . 
the degree of conversion and the quantity of heat required 


ith it possible t 


temperature in a section of the fluid pa 
calibrate that section to determine the degree of convers 











maintain a given conversion rate. The cracking reaction wees 
may involve vaporization and both endothermic and exothe taking place in it. Phis calibration COMGINGS “ENON n eax 
mic chemical changes, and none of these effects can be fol empirical correlation o1 a a with time <i temperature ee 
owed from temperature indications alone. The development those characteristics of the charging stock which n — 
if a method for the continuous determinations of the den oe eee one penaviON! asin elaine sppiimsroe oe 
sity in situ of a flowing fluid at any point in its path has basis of certain simple assumptions an empirical equat 
rendered density values available as a basis for controlling  '°! the yield pet nee (7°) can be esta ; 
the time of treatment and the heating of the fluid. Instru found to have the following forn 
ments have been constructed for regulating control variables 1G 
n accordance with density of the fluid at any selected points P Ctl 
n the path of treatment. The principles involved in the L000 
levelopment of this instrumentation were the subject of a where ¢ is the time, 7 the temperature, 1 the 
paper presented recently before the American Petroleun ber, and G the gravity of the stock. The adju 
institute,* and it is the purpose of the present paper to ee 
give a detailed account of the installation and operation of Kj Pa 
this equipment, together with some of the results observed { nf 
Principles of Measurement of Density, f | 
Time, and Yield Per Pass | 2 
= Vamp --ame Ft 
Density determinations in flow systems are based on the ——— 
use of the following hydraulic equation (or some forn 
equivalent to it): 
hd, (efd’) hid, Cofd 2. (a) 
vhere d;, d2 are the values of the density of the fluid at any 
two points of its path; ,, ho are differential heads devel | ay 
yped across orifices placed at those points; and (cfd-) F Hy N | @ iy 
(cfd*)o are coefficients which are characteristic of the ori 1 i * X y AB LZ 
fices (c, coefficient of discharge; f, approach factor; d, N) { 
diameter). If d; is known, a knowledge of the differential 
heads and the orifice coefficients enables d2 to be found. h Giger Wl gf ea , 
this way density values can be followed from a point wher¢ 
they can be determined readily by familiar means, to an) rom } Merce 
other point of the path of flow. MOECTION OUR OF wot 
The density at (say) the outlet of the conversion sectior RAY { wf 
of a cracking coil varies considerably under different operat N ; : 2 aS | 
ng conditions. On account of the large variations in diffe) ] TT 
ential head which would then be encountered, the installation i 
of a fixed orifice at such a point is impracticable. For this Pas pea 
reason the first step in the practical realization of a flexible 
density apparatus consists in the construction of an adjust 
able orifice (Fig. 1), in which the area ratio can be varied N i 
*“The Determination of Yield Per Bass, Time f Treatment - 
in< sit ens ( S ment j for their Controls r J 
ol i ul rt * veld ‘Tite, a> ober’ L, Rude Raymor = ail So) Sy 
Junkins & Colin Barnes. Annual Meeting, A.P.L., ¢ No 
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Fig. ¢ Charts ustrating Heating Section Controlled from Density (d 





Seen 


effective ly in the efforts of the control system to cope with 
he results of a major disturbance. 
The behaviour of the control system described in this 
paper demonstrates the fact that, without having to de 
crease the sensitivity of control instruments, stability and 
flexibility of operation can still be maintained as a result 
f the interrelation of the most essential variables ente1 
ng into control of the process. The cracking reaction (fo) 
ven stock) depends on time and temperature, the values 
if which are dependent primarily upon rate of charge, heat 
release, and pressure. The variables (density, temperature) 
for the control of the heating of the charge to cracking 
temperature, and those (time, temperature, and their corre 
ition with yield per pass) for the control of the cracking 


reaction, are interrelated to give stable operation without 


tf sensitivit A study of the charts which follow 
shows that this interrelation results also in a control sys 
tem sufficiently flexible to cope with major disturbances 


caused by failure of parts of the equipment to perform 
their normal functions 

The charts in Figs. 6 and 7 have been selected to covet 

period during which certain abnormal conditions pre 
Valied During this period the heating section was con 
trolled from the density at the outlet of that section, and 
the conversion section was controlled from yield per pass. 
Over a six-hour period (5-11 p.m.) the API gravity of the 
furnace charge increased from 21 to 26, and a number of 
minor changes were made in the adjustment of the control 
etting of the density (de) controller regulating the fuel 
supply to the heating section. These changes in the control 
etting were made when it was observed that the tempe) 
ature (Ts) at the outlet of the heating section had a ten 
dency to drop below 950°F., a value which had been rathe1 
arbitrarily selected as representing a reasonable distribu 
tion of duty between the two sections of the furnace. The 
utlet of the heating section could, of course, have been 
controlled (by instrument 7) to a constant temperature of 
950°F., and density (d»2) allowed to fluctuate from changes 


n the inlet charge density. However, it was desired here 
to illustrate the effect on Ts» of variations in charge chat 
acteristics when controlling from de. As a result of the 


changes in the control setting the density at the inlet of 
the conversion section dropped from 28.8 to 26.5 lb./ft.*. 
(he fuel fired in the heating section is shown on the chart 
| meter 4. 

Over the same interval the yield per pass control was set 
at approximately 20°7, and was not changed. No changes 


that the con 


vere made in the stock factor resistance, si 
tr of the conversion section consisted essentially of an 
automatic time-reset for the temperature control. The time 
temperature part of the yield-per-pass equation (c) thus 
regulated the fuel supply to the conversion section. The 
lf is recorded on the chart from the fuel 


fuel supply itse 












The the behavior of 


the control system when the operating conditions have be 


also 


charts shown in Fig. 6 exhibit 





come unbalanced. It is an emergency like this one which 
tests the efficiency and reliability of an automatic contro 
system. Trouble from the packing in the main back-pressure 
control valve occurred at about 3.15 a.m., and while at 
tempting to correct it abrupt changes in outlet pressure 
of about 200 Ilb./in.~ were made. (Continuation of this 
trouble with the back-pressure valve finally resulted in the 
unit being shut down at about 5 a.m.) These changes in 
pressure were sufficient to cause variations of 5° in the 
rate of furnace charge. It will be seen from the charts in 
Fig. 6 that the decreased pressure lowered the density d: 
by about 1.5 lb./ft.*. The heating section was controlled 


from dy», and a decreased fuel supply was the result. With 


the sudden increase of pressure of about 200 Ib./in.? the 
density dy» increased by about 2 lb.ft./*, and the fuel supply 
was correspondingly increased. It will be noted that the 
changes in weight-rate of input largely compensated for the 
changes in head h», and that there was no perceptible time 
lag between changes in pressure and corresponding changes 
in density d». On the other hand, T» rose and fell much 
more slowly than density, and fluctuated at most by 4°F. 
about the normal value. (While the system was correcting 
itself from the effects of this disturbance, the fireman, ac 
customed to the use of conventional control equipment, un 
fortunately switched to hand control of the heating section, 
and automatic control was not resumed until some 30 min 
utes later.) On a number of occasions a careful comparison 
of minor variations in temperature Ts and density dz, was 
made, and it was observed that changes in density were not 
only more sharply defined than the associated changes in 
temperature, but preceded these changes by from one to two 
minutes. By constrasting the fuel chart (of meter 4) in Fig 
6 when controlling from d» with the corresponding chart 11 
Fig. 8 when controlling from T», it will be seen that the two 
types of control are characteristically different and provid 

f the greater sensitivity of the density 


a further indication o 
control. 

The charts shown in Fig. 7 are for the same period o1 
operation as those in Fig. 6, and apply to the control of the 
conversion section from yield per pass. It will be noted that 
the abrupt changes in differential head h: were also largely 
compensated by the changed rates of charge, so that the 
density at the outlet of the conversion section was not ma 
terially affected. However, time and mean density wer 
slightly changed from the change in ds», and the combined 


of 


influence of time and temperature caused a variation of 
about 1° in the yield per pass. This resulted in a minot 
change in the fuel fired in the conversion section (recorded 
by meter 5), and the outlet temperature did not vary by 
more than 5°F 

To compare the above method of control with the ordinary 
control from temperatures at the outlets of the heating and 
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Fig. 8 Charts Illustrating Heating and Conversion Sections Controlled 


om Temperature 


‘conversion sections, under conditions where a considerable 
listurbance is occurring, attention is directed to the charts 
n Fig. 8. Shortly after 6 a.m. trouble with the charge pump 
(caused by the vacuum from the barometric condenser) re 
sulted in the rate of charge falling rather suddenly by about 
“. The temperature at the inlet of the conversion section 
lropped gradually by about 10°, then rose rather abruptly 
by about 20°, and then slowly came back to the control tem 
perature setting. The temperature at the outlet of the con 
version section dropped by about 10°, then rose abruptly by 


25°, and an hour elapsed before the control recovered com 


iletely from the effects of the rather slight change in rate 
f charge. 
The fuel charts show the operation of the n t 
LS¢ In thelr efforts to recove fron the tt f r 
! ite of charge With normal operating conditions tl t | 
ire lines are almost perfect circles, but this is not due to ir 
nsitivity since it will be seen from the fuel chart it 
ture controller re sufficiently respor e to minor rintior 
yperating conditions. The tendency for temperat nt sol 
icking coils to overshoot is generally recognized 
tting up a hunting cyele it Is necessary to {just t nt 
that excessive changes in heat-rele will not result fr 
nor temperature changes. Since temperature is onl ne of th 
iable entering into the heating and cracking operntior pre 
¢ yntrol of the temperature is not possible unk 
and pressure are regulated to within f rl , mw di t 


This brief analysis of the operation of the control system, 
is exemplified by the charts in Figs. 6, 7, 8, is sufficient to 
exhibit the stability and flexibility of a method of control 
ased on the utilization of the fundamental variables of th 
process under consideration. As contrasted with a system of 
control from a single variable, where it is impossible to cope 
vith a majo} 


disturbance in the system, the present control 


system appears capable of limiting the effects of such a dis 





irbance to a marked extent. 

As an illustration of additional safety factors introduced 
. by using a control from density, suppose that an emergency 
; caused by If the 


selected 


the stopping of the charge pump 


heating section is controlled from density d» 


arises. 
at any 

setting, the rate of firing will be diminished regardless of 
temperature, since vaporization tends to decrease the density 
vhen the weight-rate of input decreases. As re the 
control of the conversion section from yield per pass, the 
lecreased weight-rate of charge increases the time of treat 
ment (in spite of the fact that the outlet head meter may 
go to the maximum reading of differential head). This in 
crease in time reduces the temperature, thus illustrating the 
fact that the reduction in fuel fired is not limited to the 
amount necessary to hold the temperature constant, but is 
further reduced by the effect of time on temperature. The 
failure of the back-pressure control valve or the rupture of 
t tube will also result in decreased density values which, 
vith control from density or yield per pass, will result in 
educed rates of firing. Thus controls from density in situ 
provide definite advantages from the point of view of safety. 
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operation of air-operated controls is a1 


clean air, free from lubri 


eign particles. Without taking precautions t 
cleanliness of the air supply it is not uncon 
pilot-valve mechanisms fouled with foreign mat 
densate. Climatic conditions prevailing at the 
refinery must dictate many of the practices 
insure continuity of operation and to reduc 

of equipment to a minimum. Under those sev 
arising during sub-zero weather it is not unusu 
ter interruptions due to frozen wate or fue 

failures in the electrical service. During interru 
character it is frequently necessary to pass fr 
to manual control, and operation then becomes 
dependent on the available supply of instrur 
effective means of cleaning and drying air for 
consists in passing the air discharged from tl 
through a water-cooler and into a separating t 
to about 40°F. at pressures from 100 to 150 Ibs 

a considerable amount of the moisture containe 
and the greater part of the lubricating oil is en 
the condensed water. The air is then passed tl 

packed with successive layers of rockwool, fulle 

hair-felt. The pressure is then reduced to that 

ment supply header (about 40 Ibs.,in.-), and tl 


tributed through brass pipes t 
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primary metering ‘nts at 
few views have been chosen to illustrate the 
some of the meters exposed to atmospheric ¢ 
been installed, and the steps taken to insure ce 
reliable operation regardless of weather condi 
Fig. Y is a view of the adjustable rinese 
of the conversion section and of the housing 
installed the meters used for transmitting tl 
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of Installation of Fuel Gas Meters 
Fig. 12. Interior View of Fuel Gas Meter 


ind Control Valves 


Housing 


and equalizing valves. By minimizing the corrosive actio 
sulphide in the fuel gas, it has been found that 


decreased ma 


t } aQrovel 


the maintenance of the fuel meters can be 
terially. Thi 


ymeters by means of 


s is accomplished by sealing the gas off from the 
solution of 
(25%). 


seal-pots containing a 


ethylene giyvecol (50° ), water (45° 7), and glyce rine 
a composition selected to prevent the viscosity becoming too 


The provide for 
condensate settle in 


] 
aliso 


seal pots 
tends to 
static lines in gas systems exposed to sub-zero temperatures. 
The equalizing valves make it this 


accumulation without dismantling the equipment. 


rreat at low temperatures. 
the accumulation of which 
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possible o correct for 


of explosion hazard arising from electrical 
control factors has 


The 


contacts used in 


questio! 
transmitting some of the 


been given careful consideration. Fig. 13 is an interior view 


of the charge meter transmitting the differential head h; to 
the panel board. This meter is located near to the furnace 
and to the charge meter orifice assembly, and in this illus 


effects the 
15 on 


tration a torque amplifier will be recognized. It 
transmission of the differential head h; to instrument 
the panel in the control house. The only explosion hazard 
connection with the instruments on 
that from 
to drive the 


vably arising in 


conce 


the main control galvanometer circuits 


using W 

In a blank faced case located mn the lowet 
of the control board (but not drawn in 
switches serving the individual in 


panel is 


irren motors recording mechanism. 
right-hand co} 
ner of the view Fig. 
3) are mercury tumble: 
the panel. These provide safe means for cut 
the and under the 


instrument 


struments on 


ting off any one of instruments, are 


is working on 
instru 


observation of the man while he 


an instrument. This obviates the possibility of an 


being switched on while it is undergoing repair 01 


ment 


is always present when the 


the 


examination, a hazard which 


witches are all located in a box outside control room 


Another operating difficulty arising from severe climatic 


conditions is the crystallization and deposition of naphtha 


lene in the lines carrying the supply of cooling oil to the 
orifice assemblies. The stock used as cooling oil was a bubble 
tower side-cut (fluid at 50°F.), but it nevertheless con 
tained enough naphthalene to cause the trouble, and to 


lines becoming plugged it was found necessary 


them. 

CONCLUSIONS 
reveals the lack of pre 
This situatio1 


the literature 


regarding vie lds in cracking. 


cise int mat I 
is inevitable as long as cracking is considered from a point 
f view which ignores the time-element involved. No data of 


practical 
results 


unless pro 


permanent value can be accumulated 


sufficiently standardized to enable the 


different observers to be compared on a com 
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Fig. 13. Interior View of Charge 


mon basis. The study and control of cracking must utiliz 


the values of all the essential variables (time, temperature, 


and stock factors) entering into the reaction. 


The successful application of density equipment to the 
control of commercial cracking units enables the conclusions 
to be drawn that rate of charge, temperature, and 


pressure readings are supplemented by 


when 
measurements of 


density in situ, means are available: 


(1) For controlling accurately the cracking equipment t 
maintain a predetermined optimum yield per 
making possible a high standard of operating efficiency; 


pass, and 


(2) To provide a stable and flexible control based on the 
utilization of the fundamental variables of the process; 


(3) For confining within safe limits the effects of majo! 
disturbances which may arise from operating emergencies; 


For the accumulation of information essential in the 


design of flow 


(4) 
prope. Systems. 
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installation of the 


leads hand 


There is nothing unusual in the 
struments except that all differential and gage 
ling waxy mixes are served with '4” solvent flushing con 
nections at the instrument for washing the leads toward 
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the pressure point. The system 2 

header taken off the solvent charge pump run to the rea 
of the panel with '4” needle-valved branches to each lead 
The header back of the panel is usually equipped with 


With this arrangement any 


ndividual lead may be drained through 
mess at the back of the board. 


drain to the solvent system. 
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a locomotive type air compressor which cuts in 
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